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159ft, 162ft, 163ft, 171ft, 173ft, 174ft, 176ft, 
178ft, 187ft, 195ft, 199-202ft, 205ft, 208ft, 212ft, 
224ft. 232ft, 234ft, 237ft, 243ft, 249ft, 258 - 261 
ft, 263ft, 266ft, 267ft, 269ft, 270ft, 272ft. 275ft, 
10 282 ft, 287-289ft, 300ft, 301ft, 309ft, 317ft, 318ft. 
328ft. 329ft. 334ft. 337ft. 348ft. 363ft. 364ft. 
371ft. 392ft. 393ft. 395ft. 399ft. 40 lft R 402ft 
&<C3»jfc&atf*i£5l>tt< H lo©ftSi&<ii&XI3; 

15 (3)fjiB5t(A)TS$tl'5^U^7 o 5 1 F0N^^X^C^ 
SrafCPro Ala Pro Ser Pro Ala Pro Thr Pro Ala Cys 
Arg Gly Ala Glu ; Pro Ala Pro Leu Gly Ser Leu Pro 
Ala Val Pro Thr Arg Glu Gly Ser Lys ; £ it Lys Gly 
Asn Lys Ser Trp Gin Asp# ft tu L tz 'j ^ 7° f- F ; 

20 ( R - 1 ) 

Met Glu Lys Glu Arg Glu Thr Leu Gin Ala Trp Lys 
Glu Arg Val Gly Gin Glu Leu Asp Arg Val Val Ala 
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His 
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Val 


Trp 
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His 


Ala 
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Ala 


Ala 
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Ala 


Gly 
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Leu 
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Ala 
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Val 


Ala 
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Val 
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Val 
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Arg 
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He 
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Ser 


Glu 
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Met 


Ala 


Met 
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10 


Glu 


Leu 


Trp 


Arg 


Ala 


Thr 


Gly 


Glu 


Val 
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Thr 


Glu 


Ala 


Val 


Glu 


Met 
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He 


Val 


His 
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Glu 
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Pro 


Ala 


Ala 


Glu 


Pro 


Met 


Ala 




Val 


Pro 


Met 


Met 
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Leu 


Val 


Glu 
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Leu 


15 


Gly 


Glu 


Ala 


Asp 


Glu 


Glu 


Leu 


Ala 


Gly 


Lys 
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Ala 




Glu 


Leu 


Gly 


Asp 


Trp 


Cys 


Ala 
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Arg 
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Val 


Gin 
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Gly 


Gin 


Ala 


Val 


Leu 


Glu 


Asn 




Vol 


c p r 
OCX 


ri,, 

UlU 


C 1 IT 


C 1 w 

u i y 


LyS 


P 1 n 

\j 1 u 


Leu 


r r 0 


P 1 IT 

u i y 


Lys 


Leu 




Gly 


Arg 


Gin 


Gin 


Asn 


Pro 


Gly 


His 


Thr 


Leu 


Glu 


Ala 


20 


Gly 


Trp 


Phe 


Leu 


Leu 


Arg 
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Cys 


lie 


Arg 


Lys 


Gly 




Asp 


Pro 


Glu 
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Arg 
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His 
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Asp 


Lys 
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Ser 
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Trp 
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Pro 


Asp 
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. His Gly Gly Leu Phe Tyr Phe Gin Asp Ala Asp Asn 
• Phe Cys Pro Thr Gin Leu Glu Trp Ala Met Lys Leu. 
Trp Trp Pro His Ser Glu Ala Met He Ala Phe Leu 
Met Gly Tyr Ser Asp Ser Gly Asp Pro Val Leu Leu 
5 Arg Leu Phe Tyr Gin Val Ala Glu Tyr Thr Phe Arg 
Gin Phe Arg Asp Pro Glu Tyr Gly Glu Trp Phe Gly 
Tyr Leu Ser Arg Glu Gly Lys Val Ala Leu Ser He 
Lys Gly Gly Pro Phe Lys Gly Cys Phe His Val Pro 
Arg Cys Leu Ala Met Cys Glu Glu Met Leu Gly Ala 
10 Leu Leu Ser Arg Pro Ala Pro Ala Pro Ser Pro Ala 
Pro Thr Pro Ala Cys Arg Gly Ala Glu 

( R - 2 ) 

Met Glu Lys Glu Arg Glu Thr Leu Gin Val Trp Lys 
15 Gin Arg Val Gly Gin Glu Leu Asp Ser Val lie Ala 
Phe Trp Met Glu His Ser His Asp Gin Glu His Gly 
Gly Phe Phe Thr Cys Leu Gly Arg Asp Gly Gin Val 
Tyr Asp His Leu Lys Tyr Val Trp Leu Gin Gly Arg 
Gin Val Trp Met Tyr Cys Arg Leu Tyr Arg Thr Phe 
20 Glu Arg Phe Arg Arg Val Glu Leu Leu Asp Ala Ala 
Lys Ala Gly Gly Glu Phe Leu Leu Ser Tyr Ala Arg 
Val Ala Pro Pro Gly Lys Lys Cys Ala Phe Val Leu 
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Arg 


Glu 


Ala 


Val 


Glu 


Met 


Met 


Asp 


Gin 


lie 


He 


His 
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His 


Val 
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Val 
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Gly 
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Pro 


Glu 

vl X Li 
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20 
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Val 
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Lys Gly Gly 
Arg Cys Leu 
Leu Leu Gin 
Leu Pro Ala 

5 

Met Glu Lys 
Glu Arg Val 
Phe Trp Leu 

10 Gly Phe Phe 
Tyr Asp Asp 
Gin Val Trp 
Glu Arg Phe 
Lys Ala Gly 

15 Val Ala Pro 
Thr Arg Asp 
lie Phe Ser 
Glu Leu Trp 
Ser Glu Ala 

20 Trp Val Arg 
Gin Leu Pro 
Val Pro Met 



18 

Pro Phe Lys Gly Cys 
Ala Met Cys Glu. Gin 
Arg Leu Gly Pro Ala 
Val Pro Thr Arg Glu 

( R - 3 ) 
Glu Arg Glu Thr Leu 
Gly Gin Glu Leu Asp 
Glu His Ser His Asp 
Thr Cys Leu Gly Arg 
Leu Lys Tyr Val Trp 
Met Tyr Cys Arg Leu 
His Arg Pro Glu Leu 
Gly Glu Phe Leu Leu 
Pro Glu Lys Lys Cys 
Gly Arg Pro Val Lys 
Glu Cys Phe Tyr Thr 
Arg Val Thr Ala Glu 
Val Glu Met Met Asp 
Glu Asp Pro Ser Gly 
Gly Ala Val Ala Ser 
Met Leu Leu Cys Leu 



PCT/JP9S/00541 

Phe His Val Pro 
Me Leu Gly Ala 
Pro Leu Gly Ser 
Gly Ser Lys 

Gin Ala Trp Lys 
Arg Val Met Ala 
Arg Glu His Gly 
Asp Gly Arg Val 
Leu Gin Gly Arg 
Tyr Arg Lys Leu 
Leu Asp Ala Ala 
Arg His Ala Arg 
Ala Phe Val Leu 
Val Gin Arg Ser 
Met Ala Met Asn 
Ala Arg Tyr Gin 
Gin He Val His 
Leu Gly Arg Pro 
Glu Ser Met Ala 
Val Glu Gin Leu 
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i rp 
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14. £13*C IS m<D # >j ^ ff- K % n - K-f 6 D N A % 

20 -?o 

£15. fflfi5*(x)T«£ft*i£*Eyy*w-rsm4icett 

© D N A 
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1116. 15lzmM(D7 ! ;fW* kmv2-n B n-r % 3 - 

•FtS D.N A #^j&«M*iA£ ftfciB*i ft^^ 

517. ^16tCE«l©iagi>L#^^ ^-^ftijfatc^A LT 

5 9118. *12KC«©l/->»^Stt**f *Tf*r*at^ 

& fa % % m ic u * m y>*r*3f *y2-jfc" n-r 

7f*r*3f;y2-xk">7-**©Jjlj6^rte 0 

519. 511X(;n2fCE$<©7W* , ;!o^2-it 0 /7-rX(2<£ 

<d m m ft z&miR ft t-t z&mMo 

^20. u->*s^stt*w-r*«fijr*iS5»gjsfc^i-j-s, 

15 N-7tW*:i**yjfr» £ N-7twm © g& i tV >J 

5 21. N-7tf*r*3t;>»C U->g^ffit^ft5iei^ 

5 22. N-7tf*r*3*$y<i: tf ;l/ t* > & fC bJi>^^S14^W 
20 t5I & N-7tf*/0;*t'J7-r £ft £ 
ft t "T 5 N-7tf*/Oi>l©Satft 0 

ttfc. ±IB©S (R-2)&tf (R-3)W\ 1/ - > 
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fe^jStt*Wt5C tliftftftT^te* ( H. Inoue et 
al. , J-. Biochem. , UJ, p. 49 3 - 500 ( 1 &91 ) )• ; 7VH/9' In 

tz 0 o T, #31 0 N-7tmm M it & & CfN-7m 

iifi© J JCte, lE(Di6I(R-l), (R-2)& (R-3)ri<& 

lESfif(E-l), (R-2)&tf (R-3)fr 6tt S 

10 it« N-7m7y/t$y©tt iftj** Jitt-T 5 t> o -e fc 

£tz* N-7tW JatS? t h" ;l> b" > Wt ic ±12 S 

fif(M)> (R-2)& (R-3)fr fcfcSilfr&StftiS 4? ft 
< iU 8 & N-7tfJW4 7;y|07-* # £ft Jg $ 5 C <t 
tit £ N^tf*/^;?!© » atfe *«|fl?«r 3 Ut'S^o 

15 *^s§oit e > y itM<D&mi&ftv & z ri/->,^^ 

ffit^ft§I6f J lECIfil(R-l), (R-2) 

(R-3)#££-$ ft£ 0 
tot> #»BJ3M\ ll2Ifif (R-l), (R-2)&tf(R-3 
)fr £ ft 5 $ £ S tf ft S 4> ft < t lS*i^SJ5)c^i-r 
20 3. N-7tf*r*3t;y*» &N-7tf*7y/*$:"^ © g&£fr 9 x b° 

#f£0J©$r£ltf 'J ^^f KM\ 7->*r *3* ;>2-it' 
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f£ *>\ ± IB^ 1 ~ 10M\ 7v/itr : i^7iy2-ih%7-t: , 'S.'& ® 
5 £ fc> _LE5I11~22H\ .7->Jbr«r37;y2-ik° t 

io $ i ^©r^rim^-it'^-r te. <£*>*© 
— o t> © i*. 7 w *3*?y2-xh" yn'fi tt <t u - > it £ 

15 ^HB^cij^t, mr*a* ^2-xb* /7-Hr' £ 3 - K 1" £ 
LTM\ fifl> ^|f. til S^fLif 

$ ft t>o 
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& * S JR -T 5 C £ *< T # N M 7L tf * 81 M © # ^ T (* At ny 
5 (Hanahan)© # [ DNA ? n - - > / (DNA Cloning), %\ 
p 1 0 9 - 1 3 6 ( 1 9 8 5 ) ] /ii'|;j;f)ft^; 
t T' £ £ o 

H»«TJ*1*U *©ilit2fti:*H*Lfc 
10 &©T'&<9. tf ^ 5 (D'Jrts < £ — I/- > 

*> © T £> ftlf . *©T5yKEWI»CW*»&rKl2%BJ© 
fSfflCfc^Sft*,, 0J*.(i\ *HBJi"Ct2> lll^tT 
15 = y l£ @£ £0 Zfc ^ S Mil £ W "2" 3 7 , >H*ll'3tfiy2-it 0 j'7--fe* 
£ 3 - K-T 5 DNA#^-© 5 ' ^«St//Xli3' 

* v a * * u 7 - -a a £ \z ± *> & e>-g& + mmmw 
$ftSN^»xttC5fc«©&fitt^L# + ffl©7 ^ y| 

20 #gy|* $ ft /cgfB£!t©§ti£#: t>, ***fttt*«# LT 
^ 5 I® *) omm \Z$£ ft So Ifc, ^to©^Tj*C 
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© i<BXtt*ft#±*£&X*K:j: > ?>. Mors 

1X11^^$ * ^rf-K *>, .7*iH*/m;y2-itv 

5 tu E — jJ8!5C ( A ) tl $ n § # »; ^ 7°?- K O 10ft, 13(4, 
21ft, 23ft, 27ft, 33ft, 45ft, 47ft, 51(4, 71ft, 72 
(4, 76-79ft, 93ft, 94ft, 101ft, 110ft, 120ft, 136ft, 
137ft, 139ft, 141ft, 142ft, 145ft, 149ft, 155ft, 
159ft, 162ft, 163ft, 171ft, 173ft, 174ft, 176ft, 

10 178ft, 187ft, 195ft, 199-202ft, 205ft, 208ft, 212ft, 
224ft, 232ft, 234ft, 237ft, 243ft, 249ft, 258 - 261 
ft, 263ft, 266ft, 267ft, 269ft, 270ft, 272ft, 275ft, 
282ft, 287-289ft, 300ft, 301ft, 309ft, 317ft, 318ft, 
328ft, 329ft, 334ft, 337ft, 348ft, 363ft, 364ft, 

15 371ft, 392ft, 393ft, 395ft, 399ft, 40 lft R 402ft # 
fJi$ti5^ c ft & K £ $ ft ^ 0 

20 if^-rgn^ w-r s pi *} ^^-r s 0 

zmwtfr + oms.fctLTte, ngiz^feztiz box-it 
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5 DNAtRNAj&t^tf&ft*^ fiP * U < 14 RNAT * *. 

TWlst^R-it'^-*'* n - K**RNAM\ fiAiJiOx 
*-(Chomczynski) £ O C 7t U f <**-A"m$;iM- 
(Analytical Biochemistry), 162, 156-159, (1987)] 
toTMtKH^^. ttRNA#*14 % $ § (c, 
10 mi5-.*n--yr (Molecular Cloning)^ 2 S& 1 ig, B 
7. 26^-7. 29Efcffi*t®3raclc «k !)l'J7f-;Hf- 
;l> (*iJAf-;P) £ W"T * RNA£ L T *> # 5 c £ j&< T # 
So * IT, c o # y A f - * ft s rna£ m ^ z z t 
K «fc t) §^ JCTWaatm-if;^-*** 3 - Kt5 cDNA£ 
15 #5: ti<Tl5„ 

RNAj&> t> cDNA^ ©£gU4. 0J £ (i'^n«7° D|o-*r ->fv- 
tU+a7-«A* Uor -(Current Protocols in Molecular 
Biology). Ill, 5. 5. 1-5. 5. 10(1990)C ttl^fr -5 C <t 
ft-CSZo *ti. HJ m <D cDNA£fi£4- * h (fllJitf, 
20 -->tAttI, X h =j $ V - >#Mte E ) *m ^ T ft 9 
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^^77 ; K^^^-i:jfAt5: tlUot^ cDNA 5 
7*.7iJ-^lit^ Ci^t^S. c D N A -5 -< 7' 5 U - 
©$^te> tl/*j7-«^o-zyr(Molecular Cloning)^ 2 J£ N 
I2|, »8. l^~8.86^(Cia^0^j* J: 0 Jff 9 Z i 

flft Si $ ft cDNA ^ 4 7' y 'J - 7f*r*3*5y2-it"^ 

?S*<*5T*5, ±aB©«fc?c±ie:S:ift 

M<fb L fc7W*3*$y2-it'/7-r £»fc 0 

5fc1\ 7*1*9* i9 C /V?** •O-mMtnf* -(Methods in 
Enzymology), 41, 407-412 ( 1975)) O^SClp 
15 7->*r*3t;y2-if>7-***l8J^«|CffiHS-r 5o C © '& © ffi 

»tfiLfc«*4©ifeett (Ifif lmg§/;f)C!gtt) 
^5A{cii^Blj©^*4©ifcr£^ck *5 kE5^If#©*£& 

th*D*«>7A° m*7*& C^^tyXft *7A?D7hr77<-* d © II IZ ft 
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2 mm *> il.f. :-i \z -J: ^gt^^^$ti5:iir 
5 r57<-(HPLC)K: J: & »* U tt tt I* 

ilk^tifciit i6i^n§:i^Tl§„ i^tgHPLc 

& £JB l>b tlT t* 0 7W ^3^;y2-ib 0 /7--t'©^^|C 
10 tg^j 12 M ft £ tl Z(DiZ#), HPLCTff §8 L 7W *3f 

15 ©7WJm$y2-it"/7-V* 3 - K f § DNA#^- It, 

l fccDNA^ z> mflkt z> z t wv £ z>c mm <d urn it, 

< 9 ? - t It Jgtll^> iZAP^O^JE^ ? ^-^fifS 
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$ it 5-7' Dt-4-?o-D-3-oh* nvvftfeffc t - h □ 7 ° /p-t \rr yn?g 

$ * s d t k ± V mmm* ? - Kt s dna£{t 

# 6 ft tz 79*9'*H$'/2-it m ti-f £ u - K -f § DNAri< -f 5 
5 x ~ KDNA* fcflr A $ ftT ^ § Wi&K (i. ^DNA£Wt£ 

7W*3t5y2-it"/^-r*ff * c &*«-c* *. azAP 

7 r - y <!:fl^^-7T-r£|im Cicifj, 
10 ttDNAfc^fr:^ * $ K^i« 0 ffi-r C t dTIBT * *. 
C ft £ -1(0 » ft »c J: (k «SJ^IU(X)-Ci$n5 
1. 2kbp© 7W *3*;y2-if>7-f* ^ - K 3 DNA£ -g- 

15 K"f 3 DNA®rtf#j? A$nt7 , 7X = K £ ffi <^ T * 

iff ©iss^iieits, nfcflij&fr & 

7f*r*3t5y2-ih">5-t**ft*-f a \z It, TE© J: 9 K L 
. TtBM£&£ ftfc*IK£ift* U ^i!3fflJia£?# S 0 

20 S*#T**ltf* «| ft ® ft at: £ CT, ^^fC^#^# 
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T^KllHtli, 7KS«N HAN S{ki, ©«Jh 

t° ;u tr > s?> u > zf □ ^ * m m ® * «i m m * m * t 

15 » ft « «k IT ld\ 'J "J ^A, 'J > » ~ # >J * 

A, >J h ij $ a, 'J |> HA, 

A. ittfbT a. i&ttrt'J^A, fcffc* 

m;*a, mmm-&, m®m-§k. nut*-** a® 
t&it-? > # > K a % mmv % %o 

R 3 tittup 09*1* ilfjt 20°C 

~42°CfiniK $? £ U < ii30 c C~37°C lu^T. il^4~48B^ 
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# So 

* 36 SB K: JSC* ?>ti5^^ HT'OS**iit 

15 pBluescript, pUC18, pUC19. pKK223-3& tfpTrc99Atf rt< 

0. OlmM— lOOmlU 0 £ L < It 0. ImM- 10uX€£& Jo 

(t K J: (K 7W'Jm;y2-it"/t7-t*0lBIJSrtaft££i8*3 

3 pPL-lambda & ft ffl £ C <t # T # 3 0 d CD ^ ? £ - £ 
ftJBL*:ii§£, ^#^c7j^^^40~45r{C±#$-lirS C 
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7 ? u r - Hf « if iz x *) 7 ! si>r no* vs2-n' n-rm®. % & 

10 t*0^£f££ $ £ (C^tf) £ d £ T'£ So * fc. SB ft ft 

pBluescript^M13© J: 9 1 # iUc ft 0 # 5 ^ ? - tC 
15 IAU ^DNA^^^ti- 1 XmMKZmMi- 5„ C CD 1 
* ft DNAtc £ H U «fc -5 ir-rsSBJiJ^-g-tr^Xli^^Lfeie 
?"J tr t'J3'mtf r$7-- /U L fzm, :ti$7 7 f v 
-HTs rm'U'mm* 3V7t, ATP, DNA^>J^7~-y 

20 EEfrfc^CtlCfctK SS^65^^^i^iAtS :<!: 
#T § So 

-3\ 7W*3fsy2-ir*7-rM\ tticd; t'#t>ti 
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5 *»C»»3R^|llJR-r « C t5&<T-* *o III jr $ n^*a^# 

$ ft*: 7W*3**y2-it" * fie #i:ti<T45, 

10 nt*J> B 1 CSt DNA# j& A/ S2©pEPIl 

m^^^x^ummmm^mizm^^ s s -t : 

FERM BP-4602*<(t $ tl fc. 

15 5$ (A)©# 'J KOftttjgttlCO^Tt* tfett Ufcifc 

-^^ffii^UtKt^iil^CtEot. C Z T 
^^^Stttli, & # u ^ -f *h K rt< U - > K & ^ u 

20 f-Ktt, *^0J©7WVrin^;>2-ib o /7-t*©Mit?*fC^^ 
?#t>n/c 0 — ft, 7* MS*© — !R5$(R-3)0 I/- >*§ 
£S te#± t> © #&(H. Inoueetal. , J. Biochem. , 
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HO. p. 493-500, ( 1991))Kf£^;» &ftfco iff jgg U & © 
. i^SSIfif (A)S[f(R-3)IJ v 149ft, 289 ft. ; 317ft'£. 
318ft © 4<@07;;l^^^Ti — CD IB ?(| f^i 

5 tl *^?STIIb'ntifi|(A)SJf7 7 HI 

#0*>0T&J3, 5 6»(A)(!:<»JtOS<HLfc^jSDOl/- 
10 ^^IfiKR-l), (R-2)t»«J:c;(R-3)lihf tlfextV 

£ N-7*fn<7m CD g & £ 1" 5 .x. h 8 > 'J <fc#J i L T 

-8S(A)0IfiII^ 10ft. 13ft. 21ft. 23ft, 27ft. 
33ft. 45ft. 47ft. 51^ 71ft, 72ft. 76-79ft. 93ft. 
94ft. 101ft, 110ft, 120ft. 136ft, 137ft, 139ft, 
141ft, 142ft, 145ft, 149ft, 155ft, 159ft, 162ft, 
20 163ft, 171ft, 173ft, 174ft, 176ft, 178ft, 187ft, 

195ft, 199-202ft. 205ft, 208ft, 212ft, 224ft, 232ft, 
234ft, 237ft, 243ft, 249ft, 258 - 261ft. 263ft, 266 
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#U 267ft. 269ft. 270ft, 272ft, 275ft, 282ft, 287- 
289ft, 300ft, 301ft, i09ft> 317ft, 318ft, 328ft, 
329ft, 334ft, 337ft, 348ft, 363ft, 364ft, 371ft, 
392ft, 393ft, 395ft, 399ii> 401ft & 402ft © -f tl 
5 AMOSJffi K $ ^ T T h £ (R-l), (R-2) «fc 

^ s c n t> o ft i* g 14 © m & tc jfis n t « *e < , 

Ktt*»Ltt<r*. *»!!i!#tti*iRK:-iR5$(A)0ii! 

. "y ^^f KON^ffilCLys Gly Asn Lys Ser Trp Gin As 
15 So 

2 - xhV 7--fe*^3- KtSDNA^^^^lL, |£ 
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M $t *P <d 7 y t fy v / -5* y & 1ju 7k ft M L t 7y* 
• "tT^yl^ifttS.-. jyytfvwiK $ £ 7/r ifM'Jim& 
mm\z «fc o T7yr*ryfyil<i:# 0, sfcffijftLflfo^JfrlttfcB 

5 ifcttJi K ft ffl U 7^ K7f d >0^1^'ffilt5o C 

©i^ic, k;y«7y***Tyyy^ W\ jM S. © si tffi fc m s <c « iU 
ft, «OXil^ffjlilE^ftX(PIEM) £ U T £ < *ij ffl 

m t * s 0 

*;y£ N-7tf*7y/f ;yjC S x t° ;< 1Mb #J £ L T £ T 

15 -r^Jbt. i/->te^sa»*N-7tf*r*3*$yiw^ 

ffl£i*3<^ N-7tf*7y/*;y*<^ ^ tl So $ £ K £ /c> U 

- £M & n *m-iw»Uivmi-r t t *> N-rtf* 

Alalia!) N-7tf*r*3*$y**N-7tf*?yyf ;y»c ^& $ ti, 
20 ft^^ N-7*W>my8H7-t'©f£JB tc J: <9 N-7tf*7y/t«yi 
b°;u fc* > L T N-7-fef iP/^f 7 ; yKj&* ^ b ft * 0 
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5 & * & <t n # ?k m w ® & © n #*j * ■* a 5 d 1 1£ < „ & 

(4) ffi*6£©7W*Jm$y2-xfc"/7-t'£3cfili ?# § d £ # 

10 t^/ito, ^B£# £ /a i> t N-miwo^t-^ N-7tf*7y/* $y 

(5) SS fcfi JK © 7 W*3t?y2-xt' Kii^§5fc 
26. N-7m/47$yi*>N-7 J yMtV*;y© j£ (C ?lj ffi T § £ 0 

15 CJ; (9 ^ BE ^FU ^ t# -S d £*<T£ 5 0 

(7)1/- >*^}Stt*tt S^fiKli. 7¥*r*3t5y2-if 

20 *7$y|'J7~r*. fc^KJ: 0 7^73 'J tt*#T!CN-7tf*r 
flo^y&tf t 8 /b t M >® <h£Ji> $ Hi: 5 d t \Z «k ^ 2& *i £ < 
N-7tf*/475>l*» * d £#T'# 5 0 
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sir, # ^ Bj§ ^ m&m^'r * o era n ia pjrir * *<> " " 
* % m \t z ft b ^ is #y n pi £ $ n s t> 0 t 1* ft ii\ 
mmm 1 

5 7'* g> »Hia3fe<D7y*rilJf$y2-il:'/7-.-fe* 

( 1 ) 7** 0B«fi5fc0 7**r*3t;y2-il: , ;i7-t*0f&8l[ 

*rfM£7**0Jff&»(5.6kg)H3mM0 'J >$$Sr$ 
(pH7. 6)12 U v h JlZtiti 7L X * * >f if - it L fc„ 

%ife&<i>3'tt (10. OOOrpnu 200ml/#) II J: t) ± » (11>J 
10 h;l/) ±#&£iifi0#*PLfcf£@7j<£j!rax. 
TA<»^U Mic^l>#Si(10, OOOrpnu 200ml/#) II 
i9ttlSnfcJ:j|*»|»|lj*ilfc, C 0 ?f !$J fa fcl} 
ft * 7fX-r 7*0 # & OVrX* -O^m* >ftn>*-(Methods in 
Enzymology), 41, 407-412 ( 1975)3 II ft o T 7° P * = 

is >2i^ N ^<> Ft^ Fjai, DEAE-**o-7*7A^o7hr774-ja 

'J > 6fe # ;U •> ^ A y |l J; Ij „ 7W *3t*>2- 

it 6 ^-*' 0i|i 387mg0 SB^Hlif ^#/:„ 

&II> »«B#»»#*£10mM© 'J >®tt«tt(pH7.6)T 
^F^-fb L/c tro^TA^OHi ( l*I S 26 mm x g $ 95 mm ; f p ft 

20 ica«u mmmm-cm^ Ltz a *mh;j: 

ftfc (0 5#JRDo WlT" Smi2~17!i# 
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(18ml x 6 = 108ml )£ mWt T > * - V A {r J: *> ifi tfr & S U 

20mM© "J >mmffifc(vM. 6)T8j)r*ffK Sliil 
75. 6mg£#fc 0 £(TiC^-r^#T'^y^m 
5 *07>r*7<-*lr 7 d £ IC J: $ 6 »C|»« Ufc. 

( 7 t ;l/7 •> T tt8U) * ft & 26mm x £ $ 100mm© # 5 A IC 
3£ttU 20mM© «; >R8«ift(pH7. 6^ 50'Oml) £ & U T ¥ 
iftlfc, ft^T. ±£SP#*tSi!»3&75. 6mg£g£*7 5 A 
10 K f&5i $ ■fr > lOOmMfr b 300mM© i&4k * U «7 A * ^ tr U > 
( P H7. 6)©Etttt*£^Egffli*»;:T»ajUfco 
£fls # U A © » 180mM#i£ {C ^ ffi $ ft 3 5 6 ff © £ 

tr- ^ (i98mi)**»Tji«acfa«f*flo fc. coaw 

15 l^tSIilCj;^ ^*5Acf(Iia^$^^o fc^T 
Sfc3t£ ft g£ii £ 200mM^ £ 300mM©Jg'ffc a >J ^ A $ ^ 
U > (pH7. 6)©E^fiU^S^Se^aS}*{cJ: t) » tB 

. L fz 0 &4kft U £ A S^^ 220mM#iEfC^ ffi $tl5I6| 
& y Jli&M ij 5 A «k 5 fl&ift * *t o fc fl 
20 ft b ftfct*#*15. 9mg©«tt(i N ttfiltTZUi? h/ 
raglfif t\ f& i£ © 7fX«r 7*© C & S & (6.3.~y 
h /mgg S * ) «k*3t>3.5^t>0jj*jKo^^#fjt^^t»tl 
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5 a ^ffi ^^HPLCiw «k znm&ftn tic 5 •••• ■ 

A W\ 7-f*n**yrX7i7-5|C4-300*yrxfn-A (rtS3.9mmx 
§£150mm) ( $ 'J # 7 *t IS ) £ ffi ffl U 0. 1*(V/V)© h 
5 U 7 71/* a ft»(TFA)7k»ttT 5 P»ffc Ufc C CD ^ y A ^ N 

mit, 0ri> b 80S(V/V)© 7 -b h - h U ^^tfO. 1XCV/V) 
®TFA4ctttt®ftttftftA4e&tf]&IC J:"*) fcffl U 
280nn© JRfr £fJlj£T£3^£!g©;3£t 0 -*£il 

SMWb U A: 5. 2mg© 7?*r*3*5y2-if >7-t* & & 9 M & 
i: i !)> **j 150ml© ffi]fiL?S£*#;fco SEfiiJfilft^ b B *^-fk 

mznt^mmmmn, fr*%m&uu (1992), 

m 24H 7° DfOAt7 7D-^ ( 7 7 Jl/"? •> 

Ttt«) *«HTlgG*||« Lfc. 

20 %mm2 

7W*fr3f $y2-if ti-V <D cDNA© ? n - > 4fc 
(1)7** ©UK* £ ©mRNA©5U# 
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© fskyH'r m-(Chomczynski) £ © # & C 7> 9 f * * $ • 
fl'4**;;iM-(Analytical Biochemistry), 162. 156, 
(1987)] iZ J: 0 4. 9mg©RNA£SU# U fc 0 $ t> C © 
5 RNA* *';3*dTt*B-x*7A{c £ C t \Z «£ *K 

67/<g© # 'J Ax-/l/£Wt5 RNA£lK*f L fz 0 

(2) cDNA5 -©ftj£ 
igtHbtlfc^'J Af-;^f RNA(5/ig)fr 

X b 5 * i> - > *tgS[©ZAP-cDNA<£j£* y f4ffll^T> 
10 cDNA5 >T 7 5 »J -£ftj£Lfco H^tlfc7-f 7'7'J-li> 

(3) 7W*3*$y2-if / 7 -*' itfcdF- © 7s ? V - - > ? 

#©* ? u > ?\u mmm i ga tfe o fit «c * b 5 
15 ^ y - y ttai © r 37**-om'j--yr*7h£ /s ^ ftig&fe 

&lz £ Q ft ^ tz a 

± 12 # IC J: »K ^120^^0 0 7° 7 - ? ? «; - - > 
/bfciC5, 64ffi©R&tt7 r - ^fclfc** Lfco C©B§ 
&7 t - y© 9 5, ffifcIC 12ft££Ift U ifx 'J t7 • 3«J K 
20 fH*A"-7 T -f t t t> S £ t K J: ^ 7"77; K 

^©$ 9 tB L o /Co :©7°7X; F^ff Sih'JtT 
o«jo 9 7*/*r*:i**y2-il:";'7-fc*J£tt* ft 6 «c£»tf 
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ffi L> ^5X; KitOWLfci:^ 1 . 4kbp© # A W 
it * W -T y 5 X i K pEPI 1(4. 3kbp)£lfc*| L fc 0 ; 

Z ©pEPIl(4. 3kbp)£#A btzm&Z-Xmmte, FERM 
5 BP-4602©gf£#-5fT> if M # X H & % l£ £ ft X & X £ & 
* m % m K 1 9 9 4 3 £ 1 1 B IC 3r K 3 ft 

ifidtT-aftf" © 7^rjm;y2-it e ;<7-r 3 #k 

X i KpEPIl-CS^fe^ U fcx*iiJt7»3'JXLl-Blue£ 
10 lOOmg/ 'J y h jl(D T y t° •> i; > £^ tf L B & M ( 1K^ 7° 
h >> 0.5%^-Q:^^Z> lXNaCU pH7. 0) K & ffl U ig jft 

tscirCct^i^ft^fco ttz, ± <o ®m± < mm 
mz&m £ -£ § to ic, £«ia#iBf icwof^-D- 
Hr 7m o 7m'£^i&MgaMniM<t 5 «£ ^c^i^^ira 

15 Lfc37*CT12l^H«Fat©a, it *& # St ( 5000rpm, 10#H) 
K «fc 0 B # £ l> »y Mfc L fc„ C©®^^jS^jfe^l^-r 
5 - i: o T, <IHiattaitt*^SC<i:*<T>So C © 
10 I&ffl BJ ft te> 40mM©N-7tf*7>;*;y (t-^O^^ 
£[ ) X {4 40niM©N-7*f*r *3t;y (^rt^f-rX^ftiil) „ 

20 MOT J ->>-H'J >g (iAttl)> lOmM© £ 4b v 
/^f'JAfeJ; O' lOOmMCD h >J X - $? ft « (pH7. 5 ) © 
(S8§S0. 5ml) T37*C> 30# H S J£ L fc e ?# £ 
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SI ( 1 2,000rpm, 5#IS) fC J: T f# t> ft fc K B ± ?» ft 0 

r*n*$y£, * o * * HPLCT#8£-f S c i iifflUT* So 
:tlt>0^^^^*> y (Honda) b C THr* ^•fl'jttlx HJ 
- (Analytical Biochemistry), 180. 351-357 (1989) IZ 
] CD # & K: t£ o T 1 -7i-*-3-/f*-5 -t° 7V*ny(PMP)^# 

10 # £ "f * fc a& 10*lO±EK(t±»tt*1.5ml$O-7>r 
* o * a - 7' (x 7 ^>K^7tt«) 9 U> iiE^^ 
£U 50a 1© 0. 5M PMP;< * / - £ 50*1© 0. 3M NaOHzk 

»tt#ffiinU 70°C T30&HSJ6: L fc B C © S J£ ft * £ 
&T10#lig#*P& N 150*1©0. lM&K3k*8T + ?dLfco 

15 4» ft L /c JC 200// 1© ? o D * )l A £ j&fln L> |g f -5 

*£(£©PMPM: * n n * ;l/ A B »^ 2 fc, m 

250*1© S@ 7jc K U * © 9 5 10 Hi* HPLCtC ffi A 5 
20 CiCcfc^i, Sibfco HPLC##rte. LC-6A->7fA 
( g&SiftBrtfctn b ii 3 -U C m*-*5C18-AR ( ft g 
6. Ommx $ 150mm) (t* 5>f f 7 ^itH) ) £J8(,*T 
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• . • <pH7. -0)0 2# 8© 0, C 0 &'I& : *B £ 1m l 

/#©ftci£Ti£& L/C &fcbfcU 245nmlC # £ £ ft & 0 

5 i— 9 >T**K U-rHi^ N-7tf*7y/f S If £ 
L T £ J£ U 1juuo10 N-7*W*3*$y£ £ 

N-Ttf^y/t^^RjCiB^tt-K:^* tin* 5 
io r*at5yicaeai Lfc (B3$d, & c: N-ymrt'^y 

te> Sffl US fill its fl£ © # & T\ N-7tf*7y/f $y»r ^jfe l fc 0 # 
** 0 & Jfc (C T\ N-74rW *3if;y*f N-7tf*7y/f ;yj;j\ 
75*t 25© ¥ « « K * L fc. ±S0lffliaatB^^|tJgS 
iZ Jp U /X j&> o A: <t § i*. &&j&<£<j!,6tittfro 
15 fc„ *©±> tt^k U rt: 7i/^r*ii/3t?y2-xh e /7-t* {c ft-f 5 fit 

a y hie £ in x> ^ 45000^ ;u h > 0 K <h 

it> * d - $ tifcite^ 7f*r*a*sy2-if>7- 

20 3 fc, *fflJ^^f±i^07v';l'r^3f^2-ik o X7-t*S^(i. 

* * 1 «y h/l/^fcDlOii-y K©£^/&<l!#>£;n> Jfc 
Sttte 0. 03U/mg£, 7 , ^0tfKSff©»m«<i:l3l3ri^gffi 
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o fc 7W ;ni>y2-ih° /7~fe*j&< N ; K pEPI 11? ^ 

C5)7v'^^'iVDt = y2-xt° /7-f© £gIS?iJ © 
5 pEPIl© EcoRIfr t> XhoI©$J Pfi^#^J^SU{ir B 1 K ft A $ 
tltz 7f*r*3tSy2-Jk'/7-f* 3 - Kftf S DNA£ tft S 
ftl. 4kbp©DNA#r)f£U- > # - (Sanger) £ C Proceedings 
of The National Academy of Sciences of the United 
States of America, 74. 5463-5467 (1977)] \Z E ®, © 

&£Lfc„ pEPIlJC^JB $ tlT I* 5 ^ * * - M\ 

* * - t ft 9 -5 S pBluescriptT * 5 C © ^ ^ ^ - 
oiST^'l-^yu-n^^/SL, 1* K ft 1* & & ffi fll © 

15 1 {Ctj^ L/Co * /c, K ft L 

Tt^5£g@e^j7^bSSfR£tlT#£ftS# U^T 9 ^ K © 

* Jfe 0J 3 

1: J: 5 UMl*2ll22zlXL£±z*l ©^^ 
20 (l)7-^l'r)l'3if;y2-ik 6 /7-i*^^ J g 7° 7 X = K©$^ 

±e -f 7 * i kpepii© r o)-viW mrzmm? s c 
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nrtB t t£ -3 tz 0 -fyxi KpEPIl(20jig)© 500»l»«* 
' T100^-y h © Sac I £ 100.3.- y h © Xbal © flj El B % £ 

i5#ra*ag ufcsu 7x/-*/^oo**A(i:i)T}ftaj u 

5 -;i/-ettK Lfc 0 ttJft«»*l#g/jlKtt S «fc -3 K»B*K 
mm L tz & © i*y/7yr»r*i'J->3y+7h (xF^^- 

£ © 77 X 5 FpEP114#> 7W )I'3f;y2-Xb c /7-t'^ 
S4it5:t4BJ6fc. 7 7 X ^ K pEPl 14T ?B IE & 
10 $ nfcifin7-:i>)XLl-Bliie£, 100/tg/ml© T > t 8 'J > & 

37t\ 12f$^i##U * OmmtiKD'l V y h £ *ffl B£ ?fi 
*^^i^H!U/wo ifcffl I&fa ft $ © 7W /P3*;y2-it 0 /j-t'jS 
ttM\ «F$tttl'J y h J\s%tz *) ft 1000^. - y h © £ H ;6< B 
15 i6t>ft> Jfcr£ttlil.6U/mg£, 7* * © & &t % © ffi Uti ft © ft 
5 3&©±#3&<Ba6&ftfco 

y^X; KpEP114li> 1 i> 1 'J 1 7 • 3 'J 4 1 £fi©7fW*a 

t$y2-if/7-f* sit s * Ji^-r s„ 

20 i^UToij^i 7Wi>:Jtr/2-it 0 ;<7-r £f# 5:tli, 

igg M\ lOOag/'Jrh*© T > b° U > & lmM© >f V 7 " Db° 
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*-J.-D-f*** mt°7m* £#frLBigi& (1K^ -f N 0. 5KB£ 
ix^7, ISNaCK pH7.0)lU v h ;U £ 2*- CD 2 U y b 

WU&btz ifi'JtT -ami -Blue* b> ittSCti: 

ImMCD EDTA& 0. 2-* W H*/-fcCD A -? tc 50mMCD H > 

$^Ir$(pH7. 6)50ml[C®^ U @ ^ & f§ £ M U (UR-200 

p. hs-maa) \z-±t)%mm*m&WL, & ;i> # at k 

0. 03X(W/V)k: tC5i9i:rD^ > 65e$ (t^Hf7 

15 ±E U >»«»«K:at L»W**To fc. ig#T&gi& te, 
-LIS l> >&1&mi&'e¥ffi<t L fcDEAE-t*n-x ( 7 ? h T > 
# 5 A (ES5cmx M $ 10cm) IC a & L T $ -£ 

20 «9 ft r> fzo TW^f^-if^-lr'igttM:* 75~ lOOmMCD i£ 
tWrJUW- ( #®#^-1 10000, 7 ; ^ > tt » ) T Wk ffi 
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5cm) Clffilfco i&5f L tzm d ^ © & Hi te> lOOmMCD^ 
'J ^A£8sJd L fc±f£ i> 300mM© Jg>fk 

5 * v v A%mm Ltz±&,v >mm mm ou^mmm n @e 

& {±1 & J: <9 x ^tiiL/c 0 7->iP^*^3f5y2-xt" /7-f*S14lJ 

!k $6 ft u ? p - > <t7 : ;»>r imv;2-n' n-r % 

7002-7 h (33mg) & Z £ t&X'S tz a 
10 Hi&tfiJ 4 

7y hOlI ( 300g) *1^T> *ttffi(i)& rbic 
LT> 5y h & 5fc CD 7-W*«otf;:/2-il: e /7-** CD ¥fl& & ft r> 
tz 0 (1U ^iS^J KDK h 6 77 7 A (70o*'yr *7i7 

15 -5»c4){c ck s itaixgii, »*3&<3tee-r * fc*ff *>r^ 

^ y Q777ATWf^J(tiSi-rsc t {C «k *K 7W *af 3*2- 
if/5-r (0. 15mg)£f§fc 0 
iHJ&^J 5 

7Wfr3**y2-if ct^l/->jSfeCDPl^(l) 
20 40/ilCD$®$A CO. lMy h 'J «7 A««r* 

(pH6. 5)> lmM EDTA. 1 n H o <{ ^ 7° f 1 0. 0536^ JfiL i* 7 ;U 
7- $ > ) * iC, 2. 5mUCDmK0 1/ - > ( > / V ft £H ) SO* 
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0-25pmol© HJfc ffl 3 T btlt^ d - Wfc 7 W * ntf ; > 2 - 

250/il©$©& A 4 1 fw, » ^nfc^lE^JRtt© — SB 
5 (25*l)£0.4ng/ml©7yrm»/-ry ( •> ^ttSJ) Stfl 
&£2. 5mM{C 4* 5 J; ^ IC 77ft7i-JMf Ir***^* in X_> 37°C T' 

JfcfcfrjhU i£'l>#$£(14OOOrpiiulO0)&, -tfit&ICj&Si 
-f 3 7 >^*-r > •> > I bti 0 il^IlCf to 

io mi 



i (pmol) 
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0 


100 


1 


87 


3 


66 


10 


54 


25 


48 



7W ;y2-xfc° ^7-t J iC J: 5 U^E > ffittg) P1#C2) 

i:HJS^J4 T#f.nf:7 y h © 7 ' □ t ^ y 2 - 
20 if/i-t'^i^fcili, Sfcttfll 5 £ LT* 7W* 

^^S2 i;f to 
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m m m i 

100//1O A * Id. 25mU©U^> (<>^'7ttl) & 

10 O' 140pmol© HJI m 3 T'*# & ftfc * n - >4fc7f*r*3f^2 

±12 O 100 pi© ^ 07 [ * 7 A 

. Superose 12HR 10/30; & io *B, 50mM >J >|t h 'J n 
£3fiK (pH7. 5) -150mM£4t ^ MJ n ; *ail il/^ ; 
15 tfem. t£ft $K280nm)] IC «fc & # ® U & Hi # O U - > jg 

- ±S2^f;i/«ja^o7Fr77<--csai s ntc man* mmm 

20 7^*r*3*$/2-if /7-t'^^JP CDJ#<£ (i N U - > © 

K *8 ^ 1" 5 & 40000*01/ h >©ttfiJCU~>gtt3&^aj$ 

n/co .i^u 7^r^3*;y2-ik e /7-t'^gs)!jn l 
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to 60000^ ji h > ©ft§ ic u - y fcfLftm ffi Is 

* #i m T- # £ n k 9t =$- <t l fc u - > © # * {i s 

Takahashib [J. Biochem. , 93. 1583-1594 ( 1983)] # 

60000y;Uh>) i^-SLfc, J: o T> 7W*a**y2 
8 

10 U ^ > £ 7->^r<U»;y2-xb°/7-t J CD^^5:j^(2) 

^ 5fe fi?y 3 t# t> n/c ^ d — > iti'jttr ^t^2-if /7-r 

?07M*77*-fC J: 5 ^^©ftiJJt^fi 1 o fc 0 ^©il, $ 
15 %0j 7 <!: il}§ {C U - > © # ft 60000 ^ ;U h > K ]f # 

mmm 9 

20 $ffi/iN-7tf*r*a*$y^ bN-7tf«'7y/1f;y©S!iat^^ o fc„ 
10gON-7*f*r*3f*y > 5ng©Hifi«y 3 I/— >ife^S 

tt^ftSIfif> 4mM ATP&tflOmM HgCl,©7K»tt 
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100ml£pH7. 5i:ll Us 37°C T 24B# ® & fa L tz 0 

mi® x. ? j - )i % an t $ m * & 4 1 1 o # s ?a u £ 

is - > & & m n. * ^ ^ z w & m & m tz ~> t ju® <d m & 
^Wtsififi N-7tW47;yK>l7-r $ -£ N 

5mM ATP&t>*5mM MgCl 2 £ ^ 50mM© h »; * £ M $ 
(pH7. 5)KN-7mr*3*$y22g&tf k° ;l/ t" >IUlg£^J$? 

5I6f Stf, 500^-— y h © N-7tf*/47$yHl7-t* £ in £ 
t^i^0.5'J y U 30°C, 48B# N £ £ ft o fc 0 

RJfr$fc©RJCfrtt'M;:M:12. 4gO N-7*f*/-(7;y|36<fe Jft L fc 0 
Dowexll (. ? V *r i * JlsftSl) i:U 4 & ? n? f. r 7 7-f - 
20 IC J: 0 R£tt*J*|B L> M*fc&> ?f fcl? f£ i£ iC J; I) 10. 3gO 
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m $ © is a 

(D 7W*jm;y2-ib Q >7-r „ 

® Tia(l)~(3)©C"»"ftl^© 7Wfl'3tf;y2-it D >7-t* ; 
(DTIB^(A)Ti$tl57 ; y & ffi ?U £ ifiS m SS ?'J <t 1" 5 

(2)T§B5$ (A)TI $ ft 3 7 i y ® 10ft, 13ft, 21 

ft> 23<&. 27ft, 33<i> 45ft, 47ft, 51ft, 71ft, 72ft, 
76-79ft, 93ft, 94ft, 101ft, 110ft, 120ft, 136ft, 
137ft, 139ft, 141ft, 142<&> 145ft, 149ft, 155ft, 

10 159ft, 162ft, 163ft, 171*4, 173ft, 174ft, 176-fe. 

178ft, 187ft, 195ft, 199-202ft, 205ft, 208ft, 212ft, 
224ft, 232ft, 234ft, 237ft, 243ft, 249ft, 258 - 261 
ft, 263ft, 266ft, 267ft, 269ft, 270ft, 272ft, 275ft, 
282ft, 287-289ft, 300ft, 301ft, 309ft, 317ft, 318ft, 

15 328ft, 329ft, 334ft, 337ft, 348ft, 363ft, 364ft, 
371ft, 392ft, 393ft, 395ft, 399ft, 401ft & 402ft 
£ ft 3 S$ ^ b j§ f£ ft 3 4? 4~ < £ b locfei^f^xii 

£ ft tz 7f*r *3f^2-if>7-t* ; h 5 ^ it 
(3)TE^(A)7?«Stl5#y^rf- K©N*»XttC* 
20 Sj&JCPro Ala Pro Ser Pro Ala Pro Thr Pro Ala Cys 
Arg Gly Ala Glu ; Pro Ala Pro Leu Gly Ser Leu Pro 
Ala Val Pro Thr Arg Glu Gly Ser Lys ; £ tz it Lys Gly 
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. Asn Lys Ser Trp Gin Asp#ft 1}U L 7W* *3 f ; -i t° t 
■ 7-t* : • • 
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Val Ser Glu Asp Gly Glu Glu Leu Ser Gly Cys Leu 
Gly Arg His Gin As.n Pro Gly His Ala Leu Glu Ala 
Gly Trp Phe Leu, Leu Arg His Ser Ser Arg Ser Gly 
Asp Ala Lys Leu Arg Ala His Val He Asp Thr Phe 
5 Leu Leu Leu Pro Phe Arg Ser Gly Trp Asp Ala Asp 
His Gly Gly Leu Phe Tyr Phe Gin Asp Ala Asp Gly 
Leu Cys Pro Thr Gin Leu Glu Trp Ala Met Lys Leu 
Trp Trp Pro His Ser Glu Ala Met He Ala Phe Leu 
Met Gly Tyr Ser Glu Ser Gly Asp Pro Ala Leu Leu 

10 Arg Leu Phe Tyr Gin Val Ala Glu Tyr Thr Phe Arg 
Gin Phe Arg Asp Pro Glu Tyr Gly Glu Trp Phe Gly 
Tyr Leu Asn Arg Glu Gly Lys Val Ala Leu Thr lie 
Lys Gly Gly Pro Phe Lys Gly Cys Phe His Val Pro 
Arg Cys Leu Ala Met Cys Glu Glu Met Leu Ser Ala 

15 Leu Leu Ser Arg Leu Ala 

® 7W*3t ;y2-it° /7-t* £ 3 - K1" 5 D N A 

® ±ieiUA)©7 s / - k -r z m. m is n x i* 

* © - m # e & X it X & $ ft tz 7 i J Ifc'IB m £ n - K ir 

z i&&mm$:^&m%m s iztzmvD n a # ^ 0 

20 (<au 1ES(A)(D7 S J l&ia?iJ®-gBri<gg|Xfi£fk 
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GTG TCG GAA GAT GGC GAG GAA CTT TCT GGC TGC CTG 
GGG AGA.CAC CAG AAC CCA GGC CAC GCG CTG GAA GCT 
GGC TGG TTC CTG CTC CGC CAC AGC AGC CGG AGC GGT 
GAC GCC AAA CTT CGA GCC CAC GTC ATC GAC ACG TTC 
5 CTG CTA CTG CCT TTC CGC TCC GGA TGG GAC GCT GAT 
CAC GGA GGC CTC TTC TAC TTC CAG GAT GCC GAT GGC 
CTC TGC CCC ACC CAG CTG GAG TGG GCC ATG AAG CTC 
TGG TGG CCG CAC AGC GAA GCC ATG ATC GCC TTT CTC 
ATG GGC TAC AGT GAG AGC GGG GAC CCT GCC TTA CTG 
10 CGT CTC TTC TAC CAG GTG GCC GAG TAC ACG TTT CGC 
CAG TTT CGT GAT CCC GAG TAC GGG GAA TGG TTT GGC 
TAC CTG AAC CGA GAG GGG AAG GTT GCC CTC ACT ATC 
AAG GGG GGT CCC TTT AAA GGC TGC TTC CAC GTG CCG 
CGG TGC CTT GCC ATG TGC GAA GAG ATG CTG AGC GCC 
15 CTG CTG AGC CGC CTC GCC TAG 

© IMrMivl-iVii-V* n - Kt§ D NA^f^fi 

© !ufBDNA#i^\ n SBi* (A)© 7 = J @2 ?ij £ 3 - 
K t £ £ & @H n X ii * © - % ifi Wl & X it X & $ ft tz 7 i 

(ffl U JtlBxUA)© 7; J «Efll©-tt*<11!fcXW:fc* 
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$ ti tz r ^ j m e m £ =i - k -r s £ & e ^ t*. 7 w ao* 

i;2-U'^-t'?£tt*ft.5 * 'J.^ 7°^ K* ^ - K-T So ) • 
(D ItriaDNAtf, BtiBxC(X)O^S@e?iJ^'tt;ft^^ 7 

® 7W>m;:/2-il: 0 ;t7-r £ 3 - Kt8 DNA^f *fi 

iy2-ih*^7-t**^^l- £ 7'^r;i'3if;y2-it o >7-t'0igit^ 

© 7->iPril'3t^2-ih'>7--t*o 
© TE (1)~ (3)0 ^"f ft rt> i: E«fe0 U ^ 7° f- K 
15 £j£#£-f*S*3fcmiKffiift©xlf>7--ifo 

(1) IU iaxC(A)T'^ $ ft 5 7 ^ y»E^*i^^E3?!l<fc1-S 
# y ^ 7° f- K ; 

(2) KT ESC (A)T* * ft 5 T i J S&E?"J O 10ft. I3ft. 21 
ft. 23ft. 27ft. 33ft. 45ft. 47ft. 51ft. 71ft. 72ft. 

20 76-79ft. 93ft. 94ft. 101ft. 110ft. 120ft. 136ft. 
137ft, 139ft. 141ft, 142ft. 145ft, 149ft, 155ft, 
159ft, 162ft. 163ft. 171ft. 173ft, 174ft. 176ft. 
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178(4. 18714. 195(4. 199-202fe> 205(4. 208(4. 212(4. 
224 

(4. 232(4. 23414. 237(4. 243(4. 249(4. 258- 261(4. 
263(4. 266(4. 267(4. 269(4. 270(4. 272(4. 275(4. 2 
5 82(4. 287-289(4. 300(4. 301(4. 309(4. 317(4. 318(4. 
328(4. 329(4. 334(4. 337(4. 348(4. 363(4. 364(4. 
371(4. 392(4. 393(4. 395(4. 399(4. 401(4 & t>* 402(4 j&> 
b ft 3 m % M li ti £ 4? < it, 1 o © (4 fi ri< e SI X tt 
^^^tifc-fj^/f K ; & 5 c> I* 

10 (3)« (A)T« $ n * # y ^ ^f- K© N SltjftX tt C * Jill " 
Pro Ala Pro Ser Pro Ala Pro Thr Pro Ala Cys 
Arg Gly Ala Glu ; Pro Ala Pro Leu Gly Ser Leu Pro 
Ala Val Pro Thr Arg Glu Gly Ser Lys ; $ tz li Lys Gly 
Asn Lys Ser Trp Gin Aspj&Mt in L tz # l> 7° f- F 0 ; 

15 ((fib. tfE5S(A)0-tt*<«!feXtt*5fe*nfc*R >J ^7 

© 7E(l)-(3)0^fn^O#H^f F (flb-t 
5£(R-1). (R-2)&t>'(R-3)T^£ft£ tf'J^f-Kfcl&Oo 

(1) iuias(A)T'^$4 u iST i j m be yij $ ^ ie n t -t s 

20 ^tj^/f K ; 

(2) lu E5£(A)T« $ ft § T ^ y i?ge?ij O 10(4. 13(4. 21 
(4. 23(4. 27(4. 33(4. 45(4. 47(4. 51(4. 71(4. 72(4. 
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76-79ft, 93ft, 94ft, 101ft, 110ft, 120ft, 136ft, 
137ft,. 139ft, 14ift, 142ft, 145 > 149ftv 155ft,' 
159ft, 162ft, 163ft, 17 lit, 173ft, 174ft, 176ft, 
178ft, 187ft, 195ft, 199-202^1. 205&. 208ft, 212ft, 
5 224ft, 232ft, 234ft, 237ft, 243ft, 249ft, 258 - 261 
ft, 263ft, 266ft, 267ft, 269ft> 270ft, 272ft, 275ft, 
282ft, 287-289ft, 300ft, 301ft, 309ft, 317ft, 318ft, 
328ft, 329ft, 334ft, 337ft, 348ft, 363ft, 364ft, 
371ft, 392ft, 393ft, 395ft, 399ft, 401ft & 402ft 
10 £ f£ 5 m £ M tl 5 4? t£ < £ & loofif^tHXii 
X & $ ft # "J 7° f- K ; h Z> ^ tt 

(3)lu £3 (A)T« * tl 5 ^ 7°f- K©N**XliC* 
^{CPro Ala Pro Ser Pro Ala Pro Thr Pro Ala Cys 
Arg Gly Ala Glu ; Pro Ala Pro Leu Gly Ser Leu Pro 
15 Ala Val Pro Thr Arg Glu Gly Ser Lys ; ttcltlys Gly 
Asn Lys Ser Trp Gin Aspj^tf in Lfc^ 'J K ; 

( R - 1 ) 

Met Glu Lys Glu Arg Glu Thr Leu Gin Ala Trp Lys 
Glu Arg Val Gly Gin Glu Leu Asp Arg Val Val Ala 
20 Phe Trp Met Glu His Ser His Asp Gin Glu His Gly 
Gly Phe Phe Thr Cys Leu Gly Arg Glu Gly Arg Val 
Tyr Asp Asp Leu Lys Tyr Val Trp Leu Gin Gly Arg 
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Gin Val Trp Met Tyr Cys Arg Leu Tyr Arg Thr Phe 
. Glu Arg Phe Arg His Ala Gin Leu Leu Asp Ala Ala 
Lys Ala Gly Gly Glu Phe Leu Leu Arg Tyr Ala Arg 
Val Ala Pro Pro Gly Lys Lys Cys Ala Phe Val Leu 
5 Thr Arg Asp Gly Arg Pro Val Lys Val Gin Arg Thr 
lie Phe Ser Glu Cys Phe Tyr Thr Met Ala Met Asn 
Glu Leu Trp Arg Ala Thr Gly Glu Val Arg Tyr Gin 
Thr Glu Ala Val Glu Met Met Asp Gin He Val His 
Trp Val Gin Glu Asp Ala Ser Gly Leu Gly Arg Pro 
10 Gin Leu Gin Gly Ala Pro Ala Ala Glu Pro Met Ala 
Val Pro Met Met Leu Leu Asn Leu Val Glu Gin Leu 
Gly Glu Ala Asp Glu Glu Leu Ala Gly Lys Tyr Ala 
Glu Leu Gly Asp Trp Cys Ala Arg Arg lie Leu Gin 
His Val Gin Arg Asp Gly Gin Ala Val Leu Glu Asn 
15 Val Ser Glu Gly Gly Lys Glu Leu Pro Gly Cys Leu 
Gly Arg Gin Gin Asn Pro Gly His Thr Leu Glu Ala 
Gly Trp Phe Leu Leu Arg His Cys He Arg Lys Gly 
Asp Pro Glu Leu Arg Ala His Val He Asp Lys Phe 
Leu Leu Leu Pro Phe His Ser Gly Trp Asp Pro Asp 
20 His Gly Gly Leu Phe Tyr Phe Gin Asp Ala Asp Asn 
Phe Cys Pro Thr Gin Leu Glu Trp Ala Met Lys Leu 
Trp Trp Pro His Ser Glu Ala Met He Ala Phe Leu 
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Met Gly Tyr Ser Asp Ser Gly Asp Pro Val Leu Leu 
. Arg Leu Phe Tyr Gin Val Ala Glu Tyr Thr Phe : Arg 
Gin Phe Arg Asp Pro Glu Tyr Gly Glu Trp Phe Gly 
Tyr Leu Ser Arg Glu Gly Lys Val Ala Leu Ser He 
5 Lys Gly Gly Pro Phe Lys Gly Cys Phe His Val Pro 
Arg Cys Leu Ala Met Cys Glu Glu Met Leu Gly Ala 
Leu Leu Ser Arg Pro Ala Pro Ala Pro Ser Pro Ala 
Pro Thr Pro Ala Cys Arg Gly Ala Glu 

10 ( R - 2 ) 

Met Glu Lys Glu Arg Glu Thr Leu Gin Val Trp Lys 
Gin Arg Val Gly Gin Glu Leu Asp Ser Val He Ala 
Phe Trp Met Glu His Ser His Asp Gin Glu His Gly 
Gly Phe Phe Thr Cys Leu Gly Arg Asp Gly Gin Val 

15 Tyr Asp His Leu Lys Tyr Val Trp Leu Gin Gly Arg 
Gin Val Trp Met Tyr Cys Arg Leu Tyr Arg Thr Phe 
Glu Arg Phe Arg Arg Val Glu Leu Leu Asp Ala Ala 
Lys Ala Gly Gly Glu Phe Leu Leu Ser Tyr Ala Arg 
Val Ala Pro Pro Gly Lys Lys Cys Ala Phe Val Leu 

20 Thr Gin Asp Gly Arg Pro Val Lys Val Gin Arg Thr 
He Phe Ser Glu Cys Phe Tyr Thr Met Ala Met Asn 
Glu Leu Trp Lys Val Thr Gly Glu Met His Tyr Gin 
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Arg Glu Ala Val Glu Met 
•' Trp Val Arg Glu Asp Pro 
Gin Leu Ser Gly Thr Leu 
Val Pro Met Met Leu Leu 
5 Gly Glu Glu Asp Glu Glu 
Glu Leu Gly Asp Trp Cys 
His Val Gin Arg Asp Gly 
Val Ser Glu Asp Gly Lys 
Gly Arg His Gin Asn Pro 
10 Gly Trp Phe Leu Leu Gin 
Asp Pro Lys Leu Gin Arg 
Leu Leu Leu Pro Phe His 
His Gly Gly Leu Phe Tyr 
Leu Cys Pro Thr Gin Leu 
15 Trp Trp Pro His Thr Glu 
Met Gly Tyr Arg Asp Ser 
Asn Leu Phe Tyr Gin Val 
Gin Phe Arg Asp Pro Glu 
Tyr Leu Asn Gin Glu Gly 
20 Lys Gly Gly Pro Phe Lys 
Arg Cys Leu Ala Met Cys 
Leu Leu Gin Arg Leu Gly 



. Met Asp Gin He He His 
Ala Gly Leu Gly Arg Pro 
Ala Thr Glu Pro Met Ala 
Asn Leu Val Glu Gin Leu 
Met Thr Asp Lys Tyr Ala 
Ala His Arg He Leu Gin 
Gin Val Val Leu Glu Asn 
Glu Leu Pro Gly Cys Leu 
Gly His Thr Leu Glu Ala 
Tyr Ala Leu Arg Lys Gly 
His He He Asp Lys Phe 
Ser Gly Trp Asp Pro Glu 
Phe Gin Asp Ala Asp Asp 
Glu Trp Asn Met Lys Leu 
Ala Met He Ala Phe Leu 
Gly Asp Pro Ala Leu Leu 
Ala Glu Tyr Thr Phe His 
Tyr Gly Glu Trp Phe Gly 
Lys Val Ala Leu Thr He 
Gly Cys Phe His Val Pro 
Glu Gin He Leu Gly Ala 
Pro Ala Pro Leu Gly Ser 
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Leu Pro Ala Val Pro Thr Arg Glu Gly Ser Lys 

( R - 3 ) 

Met Glu Lys Glu Arg Glu Thr Leu Gin Ala Trp Lys 
5 Glu Arg Val Gly Gin Glu Leu Asp Arg Val Met Ala 
Phe Trp Leu Glu His Ser His Asp Arg Glu His Gly 
Gly Phe Phe Thr Cys Leu Gly Arg Asp Gly Arg Val 
Tyr Asp Asp Leu Lys Tyr Val Trp Leu Gin Gly Arg 
Gin Val Trp Met Tyr Cys Arg Leu Tyr Arg Lys Leu 
10 Glu Arg Phe His Arg Pro Glu Leu Leu Asp Ala Ala 
Lys Ala Gly Gly Glu Phe Leu Leu Arg His Ala Arg 
Val Ala Pro Pro Glu Lys Lys Cys Ala Phe Val Leu 
Thr Arg Asp Gly Arg Pro Val Lys Val Gin Arg Ser 
He Phe Ser Glu Cys Phe Tyr Thr Met Ala Met Asn 
15 Glu Leu Trp Arg Val Thr Ala Glu Ala Arg Tyr Gin 
Ser Glu Ala Val Glu Met Met Asp Gin He Val His 
Trp Val Arg Glu Asp Pro Ser Gly Leu Gly Arg Pro 
Gin Leu Pro Gly Ala Val Ala Ser Glu Ser Met Ala 
Val Pro Met Met Leu Leu Cys Leu Val Glu Gin Leu 
20 Gly Glu Glu Asp Glu Glu Leu Ala Gly Arg Tyr Ala 
Gin Leu Gly His Trp Cys Ala Arg Arg lie Leu Gin 
His Val Gin Arg Asp Gly Gin Ala Val Leu Glu Asn 
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Val Ser Glu Asp Gly Glu Glu Leu Ser Gly Cys Leu 
Gly Arg His Gin Asn Pro Gly His Ala Leu Glu Ala 
Gly Trp Phe Leu Leu Arg His Ser Ser Arg Ser Gly 
Asp Ala Lys Leu Arg Ala His Val He Asp Thr Phe 
5 Leu Leu Leu Pro Phe Arg Ser Gly Trp Asp Ala Asp 
Tyr Gly Gly Leu Phe Tyr Phe Gin Asp Ala Asp Gly 
Leu Cys Pro Thr Gin Leu Glu Trp Ala Met Lys Leu 
Trp Trp Pro His Arg Gin Ala Met He Ala Phe Leu 
Met Gly Tyr Ser Glu Ser Gly Asp Pro Ala Leu Leu 

10 Arg Leu Phe Tyr Gin Val Ala Glu Tyr Thr Phe Arg 
Gin Phe Arg Asp Pro Glu Tyr Gly Glu Trp Phe Gly 
Tyr Leu Asn Arg Glu Gly Lys Val Ala Leu Thr He 
Lys Gly Gly Pro Phe Lys Gly Cys Phe His Val Pro 
Arg Cys Leu Ala Met Cys Glu Glu Met Leu Ser Ala 

15 Leu Leu Ser Arg Leu Ala 

<8> it^^l3{Cia$g(D^';^7 B ^K^D-Kt-SDNA 
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F I G. 1 (1) 

ATG GAG AAG GAG CGC GAA ACT CTG CAG GCC TGG AAG GAG "CGT GTG GGC CAA GAG 

Met Glu Lys Glu Arg Glu Thr Leu Gin Ala Trp Lys Glu Arg Val Gly Gin Glu 

CTG GAC CGC GTG ATG GCT TTC TGG CTG GAG CAC TCC CAC GAT CGG GAG CAC GGG 

Leu Asp Arg Val Met Ala Phe Trp Leu Glu His Ser His Asp Arg Glu His Gly 

GGC TTC TTC ACG TGC CTG GGC CGC GAC GGG CGG GTG TAT GAC GAC CTC AAG TAC 

Gly Phe Phe Thr Cys Leu Gly Arg Asp Gly Arg Val Tyr Asp Asp Leu Lys Tyr 

GTC TGG CTG CAG GGG AGG CAG GTG TGG ATG TAC TGT CGC CTG TAC CGC AAG CTT 

Val Trp Leu Gin Gly Arg Gin Val Trp Met Tyr Cys Arg Leu Tyr Arg Lys Leu 

GAG CGC TTC CAC CGC CCT GAG CTT CTG GAT GCG GCT AAA GCA GGG GGC GAA TTT 

Glu Arg Phe His Arg Pro Glu Leu Leu Asp Ala Ala Lys Ala Gly Gly Glu Phe 

TTG CTG CGC CAT GCC CGA GTG GCA CCT CCT GAA AAG AAG TGT GCC TTT GTG CTG 

Leu Leu Arg His Ala Arg Val Ala Pro Pro Glu Lys Lys Cys Ala Phe Val Leu 

ACG CGG GAC GGC CGG CCC GTC AAG GTG CAG CGG AGC ATC TTC AGT GAG TGC TTC 

Thr Arg Asp Gly Arg Pro Val Lys Val Gin Arg Ser lie Phe Ser Glu Cys Phe 

TAC ACC ATG GCC ATG AAC GAG CTG TGG AGG GTG ACG GCG GAG GCA CGG TAC CAG 

Tyr Thr Met Ala Met Asn Glu Leu Trp Arg Val Thr Ala Glu Ala Arg Tyr Gin 

AGC GAA GCG GTG GAC ATG ATG GAT CAG ATC GTG CAC TGG GTG CGA GAG GAC CCC 

Ser Glu Ala Val Asp Met Met Asp Gin He Val His Trp val Arg Glu Asp Pro 

TCT GGG CTG GGC CGG CCC CAG CTC CCC GGG GCC GTG GCC TCG GAG TCC ATG GCA 

Ser Gly Leu Gly Arg Pro Gin Leu Pro Gly Ala Val Ala Ser Glu Ser Met Ala 

GTG CCC ATG ATG CTG CTG TGC CTG GTG GAG CAG CTC GGG GAG GAG GAC GAG GAG 

Val Pro Met Met Leu Leu Cys Leu Val Glu Gin Leu Gly Glu Glu Asp Glu Glu 

CTG GCA GGC CGC TAC GCG CAG CTG GGG CAC TGG TGC GCT CGG AGG ATC CTG CAG 

Leu Ala Gly Arg Tyr Ala Gin Leu Gly His Trp Cys Ala Arg Arg He Leu Gin 

CAC GTC CAG AGG GAT GGA CAG GCT GTG CTG GAG AAT GTG TCG GAA GAT GGC GAG 

His Val Gin Arg Asp Gly Gin Ala Val Leu Glu Asn Val Ser Glu Asp Gly Glu 
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FIG. 1 (2) ' 

GAA CTT TCT GGC TGC CTG GGG AGA CAC CAG AAC CCA GGC CAC GCG CTG GAA GCT 
Glu Leu Ser Gly Cys Leu Gly Arg His Gin Asn Pro Gly His Ala Leu Glu Ala 

GGC TGG TTC CTG CTC CGC CAC AGC AGC CGG AGC GGT GAC GCC AAA CTT CGA GCC 
Gly Trp Phe Leu Leu Arg His Ser Ser Arg Ser Gly Asp Ala Lys Leu Arg Ala 

CAC GTC ATC GAC ACG TTC CTG CTA CTG CCT TTC CGC TCC GGA TGG GAC GCT GAT 
His Val He Asp Thr Phe Leu Leu Leu Pro Phe Arg Ser Gly Trp Asp Ala Asp 

CAC GGA GGC CTC TTC TAC TTC CAG GAT GCC GAT GGC CTC TGC CCC ACC CAG CTG 
His Gly Gly Leu Phe Tyr Phe Gin Asp Ala Asp Gly Leu Cys Pro Thr Gin Leu 

— ™ ^ „ ™ G CTC !f G TGG 00(3 ^ AGC GCC ATG ATC GCC TTT CTC 

Glu Trp Ala Met Lys Leu Trp Trp Pro His Ser Glu Ala Met He Ala Phe Leu 

ATG GGC TAC AGT GAG AGC GGG GAC CCT GCC TTA CTG CGT CTC TTC TAC CAG GTC 
Met Gly Tyr Ser Glu Ser Gly Asp Pro Ala Leu Leu Arg Leu Phe Tyr Gin Val 

~- ™ ™° ACG ^ CGC ^ 777 007 aT CCC GAG TAC GGG GAA TGG TTT GGC 
Ala Glu Tyr Thr Phe Arg Gin Phe Arg Asp Pro Glu Tyr Gly Glu Trp Phe Gly 

™- ? G AAC CGA ^ GGG MG GTT GCC CTC ACT ATC AAG GGG GGT CCC TTT AAA 
Tyr Leu Asn Arg Glu Gly Lys Val Ala Leu Thr He Lys Gly Gly Pro Phe Lys 

GGC TGC TTC CAC GTG CCG CGG TGC CTT GCC ATG TGC GAA GAG ATG CTG AGC GCC 
Gly Cys Phe His Val Pro Arg Cys Leu Ala Met Cys Glu Glu Met Leu Ser Ala 

CTG CTG AGC CGC CTC GCC TAG 3» 
Leu Leu Ser Arg Leu Ala *** 
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